Characterization of hypothalamic noradrenaline receptors in the supraoptic nucleus and periventricular region of the paraventricular nucleus of mice in vitro.
In an attempt to determine the basis for apparently conflicting reports of the effects of noradrenaline (NA) on the neurohypophyseal system and its effects on the parvocellular periventricular region of the paraventricular nucleus (PVN), recordings were made from the neurons in the supraoptic nucleus (SON) and the periventricular region in the mouse hypothalamic slice preparation. Of 47 SON neurons, 43 (91%) were excited and two (4%) were inhibited by NA. Seven SON neurons increased the firing rate with increase of NA concentration (10(-7)-10(-4) M). Both the alpha 1-agonists phenylephrine and methoxamine also increased the activity of all SON neurons tested whereas application of the alpha 2-agonist clonidine and the beta-agonist isoproterenol had weak and inconsistent effects. While the alpha 2-antagonist yohimbine had no consistent influence, the alpha 1-antagonist prazosin blocked or reversed the effects of NA. Another group of 37 neurons in the periventricular region of the PVN was also tested; 13 (35%) were excited and 22 (59%) inhibited by application of NA (10(-5) M). When tested with phenylephrine or methoxamine, 6 of the 7 neurons were excited and one inhibited but all the 4 neurons tested were excited by isoproterenol. Clonidine strongly depressed the activity of all 12 neurons tested. The NA-induced excitatory effects were suppressed or reversed by pre-application of prazosin and the beta-antagonist propranolol while the inhibitory ones were suppressed or reversed by yohimbine. Synaptic blockade did not affect the excitatory responses of SON cells to NA nor the inhibitory responses of periventricular neurons to NA or clonidine. We conclude that SON neurons receive adrenergic excitatory effects mainly through alpha 1-receptors. The periventricular neurons receive the excitatory effects through alpha 1- or beta-receptors and receive the inhibitory effects through alpha 2-receptors.